By J. LORRAIN SMITH, M.D., and W. MLAIR, M.D. I)R. W. MAIR said: Here is a sm-all flat glass bulb, polished on both surfaces. It has set into it two coils of platinum wire and it is filled with liquid paraffin. At one end of it a tube is drawn up, into which a thermometer is inserted. An electric current of the proper strengthl is sent through the platinum wires, and the whole glass bulb is in consequence heated. This is arranged on the stage of a polarizing microscope. One can lay a microscopic preparation on the hot surface of the glass bulb, and the light comes through the whole. One watches, as the temperature is raised, the point at which the crystals nmelt. The temperature is controlled by a resistance, by means of which one can set the stage at any required temperature, and the range is from room temperature to over 2000 C. Illumination is by the Nernst lamp.
It has long been known that the medullated nerve sheath is doubly refracting. On placing a section of spinal cord or medullated nerve under a polarizing microscope, the nerve-fibres are brought out as bright rings. On examining such sections on the hot stage we found that in the normal adult spinal cord this myelin substance has a very extraordinary range of fluid crystalline phase. You can heat it up to 150O C. before the double refraction disappears. On cooling down from that temperature the double refraction reappears. So it appeared to be of interest to examine sections from different pathological conditions to see whether we could detect any difference in the clearing point, because any such differences would indicate chemical changes. The sections were cut with the freezing microtome from formalinfixed material. We found remarkable differences in the nmyelin under different conditions. Firstly, with regard to age. A section of spinal cord taken from an infant of a few months old shows a very nmuch lower clearing point than that from an adult. The myelin sheath in the nervefibres of the child will clear about 900 to 1000 C., whereas an adult goes as high as 150O C. We determined the same thing with normal sections taken from puppies and adult dogs, and there is here also the marked difference due to age. Next we took up the question of secondary degenerations. In a case of fracture of the spine which had gone sufficiently long to produce considerable degeneration, when one put a section of the cord under the microscope and heated it, the degenerated areas cleared at a very nmuch lower point than did the normal areas. When you get to a particular temperature the degenerated areas appear dark, while the normal areas remain bright. We next wished to investigate conditions in which primary degeneration of the nerve-fibres is known to exist; and we examined sections from cases of general paralysis of the insane. In thern we found a marked difference in the clearing point, not of the order which I have mentioned in the case of the child, but a difference of 100 or 200 C. We also found a lower clearing point in cases of pernicious anemia. This indicated that there is a marked chemical change in these lipoid substances in the central nervous system both in disease and during the course of development; and this led us to approach the question from a purely chemical point of view, and we have been working for some years at the chemical analysis of the lipoid substances in the central nervous system. We find that there are distinct chemical differences, corresponding more or less to the differences in clearing point determined on the sections. The most remarkable fact about it is that the complicated lipoid bodies known as cerebrosides, which are fatty bodies containing nitrogen but no phosphorus, and which contain sugar, show marked changes. In the child they are present in small quantity only. Gradually, as age increases, these complex cerebrosides are built up and appear in larger quantity in the myelin substance, until the adult stage is reached. In disease they tend to disappear again. In cases of general paralysis of the insane the percentage of cerebroside in the chloroform extract of the dried brain is about half that of the normal brain. There is also a diminution in phosphorus. In degenerated areas in hemiplegia the cerebroside falls off in quantity, there is an increase in cholesterin, and a diminution in phosphorus. It is remarkable how many fatty bodies in the brain show the peculiar physical condition known as the fluid crystalline phase. This stage gives us an excellent means of determining whether a crystalline body has a fluid phase, and if so through what range it extends. The cerebroside has a fluid crystalline phase which extends from body temperature to 2000 C. You can heat pure cerebroside on this stage to 200°C . before the double refraction disappears; it is fluid at temperatures much below that. The other important lipoid is phosphatide or lecithin, and that shows the same thing-a prolonged phase during which it is in the fluid crystalline condition. These experiments with the pure substances explain why it is that the section of medullated fibre shows double refraction, and why there is such a range of fluid crystalline phase. We have reason to believe that this method of study will enable us to detect primary degeneration in nervefibres at an earlier stage than any staining method, but in the meantime the complexity and interest of the chemical investigation has been such as to allow little opportunity for further microscopical work.
The Cerebrospinal Fluid as an Aid to Diagnosis in
Suppurative Meningitis of Otitic Origin.
By F. G. WRIGLEY, M.B.
You will all, I am sure, admit that there is often a great difficulty in the diagnosis of suppurative meningitis. The disease often does not follow the typical course described in the text-books, mnany symptoms which are there regarded as essential being absent. The reason why an accurate diagnosis is often so difficult to make is due to the fact that many of the symptoms of meningitis are present in the other complications of otitis media-e.g., vomiting and optic neuritis are common in brain abscesses, high temperature and rapid pulse in lateral sinus thrombosis. Head retraction frequently occurs in cerebellar abscess; moreover, all the symptoms of suppurative meningitis, though less intense in character, may occur in the condition known as serous meningitis. The importance of an accurate diagnosis is at present chiefly regarded from a prognostic standpoint, for if the suppurative condition can be excluded the prognosis is of course niuch better.
The examination of the cerebrospinal fluid is of great assistance in determining the presence or absence of this disease if thoroughly carried out, but a cursory examination is often misleading. Before discussing the pathological conditions of the cerebrospinal fluid I will briefly outline its normal condition:
Tension: The fluid issues drop by drop from the trocar, one drop per second being the normal rate of flow; the normal pressure is 20 to 30 mm. of Hg.
Appearance is clear and watery, free from blood or other colouring matter. The specific gravity varies between 1005 and 1008.
Reaction is alkaline, both in normal and pathological conditions.
